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(Currently amended) A method of transmitting data in a data communications 
ne^ork» comprising the steps of: 

(I) establishing a communications link between a transmitter and a receiver 
throdtah a TCP handshake, the communications link having a TCP congestion window 
set to S|n Initial length: 

iii) transmitting data packets from the transmitter to the receiver; 
(im detecting a missing padcet at the receiver; 

(h/X sending a negative acknowledgment from the receiver to the transmitter 
for the misaing tfata packet, the receiver being unresponsive to-feeei pt of any other 
packcta fromyie tranamttte r any packets from the transmitter unless the receiver detects 
the mrssinq packet 

(v) decreasing, at the transmitter, the length of the congestion window in 
response to recekst of the negative acknowledgment; and 

(vi) re-tensmitting the missing packet. 



2. (Original) A method according to claim 1. wherein up to four duplicate negative 
acknowledgments arasent from the receiver 



3, (Original) A method Recording to claim 1, wherein the congestion window is halved 
at step (v). 



4. (Currently amended) W method according to dalm 1 , further including a step of 
setting a round-trip timer at the transmitter upon transmitting the data pack et, and a 
step of Increasing the conAestion window in response to the round-trip timer 



5. (Currently amended) A rr^thod according to claim 4, wherein the step of 
increasino the congestion wir^dow ie-tnereased increases the congestion window if no 
negative acknowledgement IsVeceived upon expiry of the rotum trip round-trip timer. 



6. (Original) A method accordingTO claim 5, wherein the congestion window is 
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7. (CAjrrentfy amended) A method according to daim 1, further cx^mprtelna a step o f 
periodically sending a keep-alive request from the transmitter to the receiver, 
whereupon a re-transmission time-out timer is set ^and a step of generating, at the 
neceivar, a n ^cHnow|edaement in response to the ke^p-alive request the PBceiver 
being responsive on|^ to the missing •data packet and the keep-alive request-and 
b ei ng unr e spons i ve to receipt of any other p a ck e ta from th e tronsm i tter . 

8. (Currently amended) A method according to claim 7,- whep ei n further comprising g 
step of detemr^ining, at the transmitte c de t e fmln e a if an acknowledgment to the keep- 
alive requ^ Is not received t>efore expiry of the re-transmission time-out timer, 
whereupon me transmitter backs off for a predetermined period. 



9. (Original) A method according to claim 1 , wherein the congestion window is 
decreased in response to three duplicate negative acknowledgments. 

10. (Original) A rtiethod according to claim 1, wherein the data communications 
network In an inteViet. 



"TinCufrently amenoed) A method for error recovery in a data communications 
networi< where data is transmitted as a sequence of data packets sent from a 
transmitter to a receiver, a communication link between the transmitter and the 
receiver being established through a TCP handshake, comprising the steps of: 
detecting a missmg packet at the receiver; 

sending a fireLneiative acknowledgment from the receiver to the transmitter 
for the missing packet, they receiver being unresponsive to- rocc l pt of any ot h er 
pocteta from the tranamitter anv packets from the transmitter unless the recejy^r 
detects the pijss'nq packet 

setting a missing-pacftpt timer at the receiver upon sending the first negative 
acknowledgment; and 

where the missing pack^ is not received at the receiver in response to the 
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first negative acknowledgment before expiry of the missing-packet timer, sending a 
fttfthefUiSSDd negative acknowledgment. 




T2T7PreViowsly Amended) An en^r recovery method according to claim 1 1 , wherein 
the step Ipf detecting a missing packet includes the step of detecting a missing packet 
according to a gap in sequence numbers of the stream of data packets, the step of 
setting a missing-packet timer settings a missing packet timer when the gap is 
detected.) 



13. (Original) An error recovery method according to claim 11, wherein up to four 
legatlve acknowledgments are sent from the receiver to the transmitter before expiry 

of the missmg-pacAet timer. 

14. (OriginaD An error recovery method according to claim 11, wherein the mIsslrHI- 
packet timerlis cleared upon receipt of the missing packet at the receiver. 




15. (Currents Amended) A method for congestion control in a data communications 
network where data is transmitted as a sequence of data packets from a transmitter 
to a receiver, a communication link between the transmitter and the receiver being 
established through a TCP handshake, comprising the steps of: 

setting a TCP congestion window to an initial size, the congestion window 
relating to a trarWmissk>n rate over the network; 

transmitorig a data packet from the transmitter to the receiver 
setting a tound-trip timer at the transmitter upon sending the packet; 
sending a\negative acknowledgement for a missing packet from the receiver 
iver being unresponsive to- fec e ipt of any other pack e ts 
packets from the transmitter unless ttie rscerver detects the 



to the transmitter. 
from tho tranamftt i 
nf)|5s|nq pacKa^ 

increasing tJie congestion window If no negative acknowledgment for the 
mlssing^packet is received before expiry of the round-trip timen and 

decreasing tne length of the congestion window if the negative 
acknowledgment for the missing packet is received at the transmitter. 
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IsAoriginal) A congestion control method according to claim 15. further including a 
stepbf empirically detemninlng the round-trip time. 



17. (cVently amended) A congestion control method according to claim 16, further 
compnluig the step of sending a round-trip time update request to the receiver, the 
receiver\elng responsive on!y to the missing packet and the round-up tnp time 
update r^ues t a n d b eing unroaponaiva to rccolpt of ony othc i' p QcUoto from the 
franamittof . ^ . 



18. (Original) A congestion control method according to claim 15. wherein the 
congestion window is doubled, and an Interval between transmission of subsequent 
data packets is decreased, upon expiry of the round-trip timer. 

19. (Previously amended) A congestion control method according to claim 15. 
wherein the step of increasing the congestion window includes the step of 
multiplicatlvely increasing the congestion window if no negative acknowledgement for 
the missing packet is received before expiry of the round-trip timer. 




20. (CuVently amended) A congestion control method according to claim 15. further 
^ includind steps of sending a keep-alive request from the transmitter to the receiver. 
^1 and settirtg a re-transmission time-out timer to detect a re-transmission time-out, the 
receiver fcing responsive only to the missing packet and the keep-alive requestand 
be i f>y uni q aponaivo lu receipt of uny other podtcta from the tronomittcr . 



21 . (Origlnbi)' A cdnge^on co'ntrofiirtethod^^ ^ 
congestionLindow is set to one for a back-off period if no acknowledgment's- - 
received in Vesponse to the keep-alive request, before expiry of the re-transmlsslon 
time-out tlmVr- 




sanCuiT^tRfarninded) A data communjcations system employing transmission 
control protoil for providing error recovery and congestion control on a data 
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commi\nications network, comprising: 

I transmitter for sending a sequence of data packets, the transmitter having a 
round- ^ip timer that is set upon sending each data pa<*et; 

i receiver for receiving the sequence of data padcets, a communication link 
l>etweentthe transmitter and the receiver being established through a TCP 
handshaL the receiver detecting a missing packet in the sequence of data packets, 
and retunlsng a negative acknowledgment for the missing -flate packet to the 
transmittento cause re-transmission of the missingttata packet, the receiver-being 
l eapanoivoyo the mioaing pocKot and being unresponsive to receipt of any other 
^jUL li L il i i frr ii l i ll i r rrnr""'*t"' - ?nv pa^^^ from tha transmitter unless the rapeiver 
f ^^cts the Usaino packet: and 

mearts for adjusting a TCP congestion window in response to receipt of the 
negative actAowledgment. and expiry of the round-trip timer. 





23. (Previously amended) A system according to claim 22, further including a 
missing-packet timer at the receiver upon expiry of which a final negative 
acknowledgment is sent to the transmitter. 

24. (Previously amended) A system according to daim 22. further including a re- 
transmission time-out timer at the transmitter, the means for adjusting responding to 
expiry of there-transmission time-out timer. 

25. (Canceled) 

26. (Previously added) A method for congestion control In a data communications 
network wrtiere data is transmitted as a sequence of data packets from a transmitter 
to a receiver, comprising the steps of: 

setting a TCP congestion vtrindow to an initial size, the congestion window 
relating to a transmission rate over the network; 

transmitting a data packet from the transmitter to the receiver, 
setting a round-trip timer at ffie transmitter upon sending the packet; 
increasing the congestion window if no negative acknowledgment for the data 
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packet is received before expiry of the round-trip tlmen and 

decreasing fte lengtr^ ef the congestion window if a negative acknowledgment 
for the data packet is received at the transmitter 

wherein the congestion window is doubled, and an inten/al between 
transmission of subsequent data packets is decreased, upon expiry of the round-trip 
timer. 





28. (N&wly added) A system for transmitting data in a data communications network. 

compriang: 

^receiver, and 
a transmitter, 

a Cbmmunications link between the transmitter and the receiver being 
establishedthrough a TCP handshake, the communications link having a TCP 
congestion window set to an initial length; 

the ti^nsmitter Including means for transmitting data packets to the receiver; 
the reWiver including means for detecting a missing packet, means for 
sending a negative acknowledgment to the transmitter for the missing packet, the 
receiver being Cmresponslve to any packets from the transmitter unless the receiver 

detects the missing packet, 

the transmitter further including means for decreasing the congestion window 
in response to redeipt of the negative acknowledgment, and means for re-transmitting 
the missing packet 

29. (Newly added) /^system for em>r recovery in a data communications network. 

comprising: 

a receiven and\ 

a transmitter foAf ending data as a sequence of data packets to the receiver, 
a communicatioi* link between the transmitter and the receiver being 
established through a TCP handshake, 

the receiver Includihg means for detecting a missing packet, means for 
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sendfhg a first negative acknowledgment to the transmitter for the missing packet, 
meanlfor setting a missing-packet timer upon sending the first negative 
acknov\edgmeni. and means for sending a second negative acknowledgment when 
the misli packet is not received In response to the first negative acknowledgment 
before eiplry of the missing-packet timer, 

thd receiver being unresponsive to any packets from the transmitter unless 
the receivdlr detects the missing packet. 

30. (Newly idded) A system acconjing to claim 22. wherein the transmitter includes 
means for sitting a TCP congesTion window to an intUal size, the congestion window 
relating to a Aansmission rate over the network, the adjusting means Including means 
for increaslnjlthe congestion window if no negative acknowledgment for the missing 
packet Is fe<^ed before expiry of the round-trip timer, and means for decreasing the 
congestion window if the negative acknowledgment for the missing packet is 
received. 
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